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ABSTRACT : PROBLEM TO BE SOLVED: To provide an image quality improving method and an image 
processor using the method, which dynamically correct an image signal to reproduce a 
part desired to be taken in the most attentional way in the image signal, i.e., a part having 
significant information, without lack of gradation and deficiency of signals. 

SOLUTION: This device samples a signal what is equivalent to one screen image from a 
dynamic image signal by every prescribed period and extracts a fixed area from the one 
sampled image, calculates a statistical characteristic quantity 7 from the statistical 
distribution of the luminance values of pixels included in the extracted area, decides a 
luminance value correction parameter 8 according to the statistical characteristic quantity - 
and performs correction conversion 3 of the dynamic image signal with an input/output 
characteristic applying the luminance value correction parameter. 
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(57) Abstract 

Technical problem Offer the image processing system which used the image quality 
improvement approach to which amendment is dynamically applied to a picture signal about a 
part to observe most among picture signals, and the part which has important information in 
order to fly and to reappear that there is nothing, crushing and, and its approach. 
Means for Solution every time amount of a certain from a dynamic-image signal -- a stroke — 
the stroke which sampled and sampled this looks — a field fixed from a field is extracted, the 
statistical characteristic quantity is calculated from the statistical distribution of the brightness 
value of the pixel contained to the extracted field, a brightness value amendment parameter is 
determined according to this statistical characteristic quantity, and amendment conversion of 
said dynamic-image signal is carried out with the input-output behavioral characteristics which 
applied this brightness value amendment parameter. 
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CKaim(s) 

Claim 1 A sampling means to sample one screen for every time amount of a certain from a 
dynamkHmage signal, An extract means to extract a specific field from one screen sampled by 
said sampling means, A means to compute the statistical characteristic quantity from the 
statistical distribution of the brightness value of the pixel contained to the field extracted by 
said extract means, The image processing system characterized by having a means to compute 
a brightness value amendment parameter according to said statistical characteristic quantity, 
and the means which carries out amendment conversion of said dynamic-image signal with the 
input-output behavioral characteristics to which said brightness value amendment parameter 
was applied. 

Claim 2 The input-output behavioral characteristics to which said brightness value amendment 
parameter was applied are image processing systems according to claim 1 which are the linear 
compression extension property that it is continuous and an inclination changes for every input 
range of a certain. 

Claim 3 Said statistical distribution is an image processing system according to claim 1 which is 
the frequency distribution (histogram) for every brightness value range of a certain, or its 
distribution function. 

Claim 4 Said statistical characteristic quantity is an image processing system according to 
claim 1 which is the average. 

Claim 5 Below a certain fixed brightness value comes out comparatively, and said statistical 
characteristic quantity is a certain image processing system according to claim 1. 
Claim 6 Said statistical characteristic quantity is an image processing system according to 
claim 1 which is a brightness value when reaching a value with a distribution function. 
Claim 7 It is the image processing system according to claim 1 which carries out amendment 
conversion of said dynamic-image signal with said input-output behavioral characteristics which 
the input-output behavioral characteristics to which said brightness value amendment 
parameter was applied are 1 of two or more input-output-behavioral-characteristics patterns 
with the sequentiality prepared beforehand, and said means which carries out amendment 
conversion has a hysteresis characteristic by application of said brightness value amendment 
parameter, and change. 

Claim 8 every time amount of a certain from a dynamic-image signal — a stroke ~ the stroke 
which sampled this looks and was sampled — the image-processing approach characterized by 
to carry out the amendment conversion of said dynamic-image signal with the input-output 
behavioral characteristics to which the statistical characteristic quantity computed from the 
statistical distribution of the brightness value of the pixel which extracts a specific field from a 
field and is contained to the extracted field, the brightness value amendment parameter 
computed according to this statistical characteristic quantity, and this brightness value 
amendment parameter was applied. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to the image processing system and the image- 
processing approach of displaying a dynamic image with a digital video signal. 
0002 

Description of the Prior Art In the image processing system which displays a dynamic image 
with a digital video signal, in order to improve display image quality conventionally, the attempt 
which performs various amendment processings is made. 

0003 As one of them, gamma (gamma) amendment is applied and the approach of improving 
the image quality of the object to observe is in a picture signal so that the dynamic range near 
which occurs frequently a brightness value may be expanded. 

0004 Moreover, the approach of choosing gamma amendment property according to the 
property of an image for the property of the above-mentioned gamma amendment to be 
switched, and to make and project it is also taken. For example, when it is a film with many 
scenes of night, it is choosing the amendment property near low brightness being elongated 
and emphasized etc. however, the above — suitable amendment is not necessarily obtained 
according to the image from which in any case it changes since an amendment property is set 
up beforehand. 
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0005 For example, by the partner, although a face and a background mainly serve as an object 
image which carries out carrier transmission in an image processing system like a TV phone, 
since the illuminance of a background or a face changes with a time zone, lighting conditions, 
etc., the part of a face may be crushed black, may fly white, or may carry out again. Therefore> 
the automatic and optimal amendment which is rich in gradation nature about the part of the 
face which is the most important information is called for. 
0006 

Problem(s) to be Solved by the Invention This invention aims at offering the image 
processing system and the image-processing approach for solving such a technical problem to 
which amendment is dynamically applied to a picture signal about a part are and to observe 
most among picture signals, and the part which has important information in order to fly and to 
reappear that there is nothing, crushing and. 
0007 

Means for Solving the Problem A sampling means by which this invention samples one 
screen for every time amount of a certain from a dynamic-image signal in order to attain the 
above-mentioned object, An extract means to extract a specific field from one screen sampled 
by said sampling means, A means to compute the statistical characteristic quantity from the 
statistical distribution of the brightness value of the pixel contained to the field extracted by 
said extract means, It is characterized by having a means to compute a brightness value 
amendment parameter according to said statistical characteristic quantity, and the means which 
carries out amendment conversion of said dynamic-image signal with the input-output 
behavioral characteristics to which said brightness value amendment parameter was applied. 

0008 That is, since correspond to dynamic amendment with the above-mentioned sampling 
means, demarcate the field which should improve image quality with the above-mentioned 
extract means, the index of the brightness of that field obtains by calculation of statistical 
characteristic quantity, a brightness value amendment parameter computes with this index and 
the amendment conversion of the dynamic-image signal carries out with the application of this 
brightness value amendment parameter, it is reproducible without crushing or a jump about a 
part to observe most among picture signals, and the part which have important Information. 

0009 Moreover, the input-output behavioral characteristics to which said brightness value 
amendment parameter was applied are continuous, and are characterized by being the linear 
compression extension property that an inclination changes for every input range of a certain 
here. 

0010 This is for calculation-paying of a brightness value amendment parameter and 

reducing the hardware magnitude for carrying out amendment conversion. . 

0011 Moreover, said statistical distribution is characterized by being the frequency distribution 
(histogram) for every brightness value range of a certain, or its distribution function here. 

0012 This is for rieducing the burden of statistical characteristic quantity calculation. 

0013 Moreover, said statistical characteristic quantity is characterized by being the average 
here. 

0014 This is for reducing the burden of statistical characteristic quantity calculation. 

0015 Moreover, below a certain fixed brightness value comes out comparatively, and said 
statistical characteristic quantity is characterized by a certain thing here. 

0016 This is for reducing the burden of statistical characteristic quantity calculation. 

0017 Moreover, said statistical characteristic quantity is characterized by being a brightness 
value when reaching a value with a distribution function here. 

0018 This is for reducing the burden of statistical characteristic quantity calculation. Moreover, 
since the range in the input-output behavioral characteristics of amendment conversion which 
should be elongated can be set as an upper limit and minimum independence, the more 
suitable amendment transfer characteristic can be acquired. 

0019 Moreover, the input-output behavioral characteristics to which said brightness value 
amendment parameter was applied are 1 of two or more input-output-behavioral-characteristics 
patterns with the sequentiality prepared beforehand, and said means which carries out 
amendment conversion is characterized by carrying out amendment conversion of said 
dynamic-image signal with said input-output behavioral characteristics which have a hysteresis 
characteristic and change with application of said brightness value amendment parameter here. 

0020 This is for reducing the magnitude of the hardware for amendment conversion, and 
software substantially. Moreover, since it is switched with a hysteresis characteristic, the side 
effect by amendment conversion like a flicker of the display screen can be prevented. 
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0021 Furthermore, instead of being switched with a hysteresis characteristic, when the 
condition that it should switch carries out multiple-times continuation, also suppose that it 
switches for the first time. Also in this case, the side effect by amendment conversion like a 
flicker of the display screen can be prevented. 

0022 Moreover, one screen is sampled for every time amount of a certain from a dynamic- 
image signal. The statistical characteristic quantity is computed from the statistical distribution 
of the brightness value of the pixel which extracts a specific field from one sampled screen, and 
is contained to the extracted field. A brightness value amendment parameter is computed 
according to this statistical characteristic quantity, and it is characterized by being the approach 
of carrying out amendment conversion of said dynamic-image signal with the input-output 
behavioral characteristics to which this brightness value amendment parameter was applied. 

0023 That is, since correspond to dynamic amendment by the above-mentioned sampling, 
demarcate the field which should improve image quality by the above-mentioned extract, the 
index of the brightness of that field is obtained by calculation of statistical characteristic 
quantity, a brightness value amendment parameter computes with this index and amendment 
conversion of the dynamic-image signal carries out with the application of this brightness value 
amendment parameter, it is reproducible without crushing or a jump about a part to observe 
most among picture signals, and the part which has important information. 

0024 

Ernbodiiiment of the Invention Hereafter, the operation gestalt of this invention is explained, 
referring to a drawing. 

0025 Drawing 1 is drawing showing the configuration of the image processing system which is 
the first operation gestalt of this invention. This operation gestalt applies this invention to the 
equipment which processes until it displays the local digital video signal of the self incorporated 
with digital video signals and video cameras of the other party transmitted through the circuit, 
such as a TV phone. 

0026 As shown in this drawing, this image processing system has the transceiver section 1, the 
image incorporation section 2, the amendment converter 3, the image display section 4, the 
user setting-out section 5, a screen sampling and the fixed field extract section 6, the statistical 
characteristic quantity calculation section 7, the brightness value amendment parameter 
calculation section 8, and a display device 9. 

0027 The transceiver section 1 performs sending out in the circuit of reception of the digital 
video signal transmitted through a circuit, and the digital video signal of the local image 
captured by the list by the image incorporation sections 2, such as a video camera. The digital 
video signal incorporated by the image incorporation section 2 by the digital video signal list 
which received by the transceiver section is led to the amendment converter 3 list of this 
equipment to a screen sampling and the fixed field extract section 6. 

0028 A screen sampling and the fixed field extract section 6 perform processing which extracts 
a specific field from the dynamic-image signal from the transceiver section 6 from one screen 
which sampled the signal of one screen for every time amount of a certain, and was sampled 
further, and is outputted to the statistical characteristic quantity calculation section 7. 

0029 The statistical characteristic quantity calculation section 7 computes the statistical 
characteristic quantity from the statistical distribution of the brightness value of the pixel 
contained to the field extracted by a screen sampling and the fixed field extract section 6. 

0030 The brightness value amendment parameter calculation section 8 computes a brightness 
value amendment parameter from the statistical characteristic quantity computed from that of 
the statistical characteristic quantity calculation section 7. 

0031 The amendment converter 3 amends the digital video signal given from the transceiver 
section 1 using the brightness value amendment parameter asked by the brightness value 
amendment parameter calculation section 8. This amended digital video signal is changed into 
the signal which can drive a display device 9 in the image display section 4. 

0032 In addition, the user setting-out section 5 is given to a screen sampling and the fixed 
field extract section 6, and enables user setting out of an amendment parameter. 

0033 Next, actuation of the image processing system of this operation gestalt is explained. 

. 0034 The dynamic image for transmitting is incorporated by the image incorporation section 2, 
and the incorporated dynamic image is transmitted to a circuit through the transceiver section 
1. 

0035 The local dynamic image incorporated on the other hand by the dynamic image and the 
image incorporation section 2 from the other party which were received by the transceiver 
section 1 from the circuit is outputted to the amendment converter 3, screen thump RIMBU, 
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and the fixed field extract section 6. 

0036 As for the dynamic-image signal inputted into the amendment converter 3, processing of 
amendment conversion is made. The approach of amendment conversion changes the input 
brightness value of each pixel into an output brightness value with fixed input-output behavioral 
characteristics. The dynamic-image signal by which amendment conversion was carried out is 
outputted to the image display section 4 which drives a display device 9, and the image display 
section 4 displays a receiving dynamic image on a display device 9. 

0037 The screen sampling of the dynamic-image signal inputted into a screen sampling and. the 
fixed field extract section .6 is first carried out for every fixed time amount. Although set to 1 of 
the amendment parameter which decides in time how much the time interval of a sampling, 
makes a property change of the above-mentioned amendment conversion finely, fixed time 
amount is set up beforehand, or it is based on setting out of a user and grazes. When based on 
setting out of a user, a user sets up to the user setting-out section 5. 

0038 Although that occasional suitable amendment conversion is generally realizable according 
to the condition of the transmitted dynamic image if this time interval is set: up short, on the 
other hand, it has possibility of reacting to a noise etc., and may become image quality 
degradation causes, such as a flicker, on the contrary. On the other hand, if a time interval is 
set up for a long time, since the phenomenon of reverse will completely be produced with 
these, as for this setting out, it is desirable to respond to the relation between the noise quality 
of an input signal and other parameter setups of this amendment conversion, and to choose 
and set up an in-between value. 

0039 A screen sampling and the fixed field extract section 6 extract a fixed field from the 
sampled screen next. 

0040 Fixed fields are the field which should be observed most, and a field which has 
information important for a sink. That is, if it says with a TV phone, it will be the part of a 
partner's face, the face of the faithful approach so that according to a profile extract in the 
extract of the part of a face , and property top of a TV phone, and a partner **** — the 
approach of making it into the central field where the screen was fixed using coming in the 
center mostly is possible. In any case, the effect of a background can be eliminated, and the 
display to which it is rich in gradation nature about a partner's face can be obtained. 

0041 When based on a profile extract, since an amendment parameter will be computed from 
the information on a partner's whole face, the felicity of amendment improves, but on the other 
hand, the increment in hardware or software is caused, and when using a central fixed area, 
with these, it becomes reverse. Therefore, it is desirable to choose by what amendment 
effectiveness is expected at how much cost. 

0042 A screen sampling and the output of the fixed field extract section 6 are led to the 
statistical characteristic quantity calculation section 7 in order to compute the statistical 
characteristic quantity of the brightness value of the pixel belonging to the field about the 
extracted fixed field. 

0043 Each pixel belonging to a fixed field has, the information, i.e., the brightness value, of the 
brightness displayed. Therefore, it is possible to make the number of pixels on an axis of 
abscissa, and to make frequency distribution (histogram) for a brightness value on an axis of 
ordinate. 

0044 The pixel inputted should also be sampled suitable spacing among the pixels belonging to 
the above-mentioned fixed field here (it is one sample etc. to one sample and 4 pixels in 2 
pixels). 

0045 When using ******, since all information will be used, the felicity of amendment 
improves, but on the other'hand, the increment in characteristic quantity calculation hardware 
or software is caused, and if sample spacing is lengthened, with these, it will completely 
become reverse. Therefore, it is desirable to choose by what amendment effectiveness is 
expected at how much cost. In addition, it can choose from the user setting-out section 5 at 
intervals of how much it samples. 

0046 Moreover, how to look at all the bits expressed with digital value, and carry out counting 
of the partition opium poppy frequency also with the brightness value of each pixel, and the 
approach of carrying out counting of the partition opium poppy frequency by a number of bits of 
a high order, i.e., a certain range width of face, can be considered. 

0047 Although the direction which carries out counting of the frequency by finer input range 
width-of-face setting out improves since felicity's of amendment will use much information, on 
the other hand, the increment in characteristic quantity calculation hardware or software is 
caused. Therefore, it is desirable to carry out input range width-of-face setting out by what 
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amendment effectiveness is expected at how much cost. 

0048 By the way, the above-mentioned frequency distribution can be made into a distribution 
functjbn by accumulating the number of pixels below a certain input brightness value. 

0049 Statistical characteristic quantity is computable from these frequency distributions or a 
distribution function. As statistical characteristic quantity, it is an input brightness value when 
reaching the value with a distribution function below the average of for example, an input 
brightness value, and a certain fixed input brightness value comparatively etc. 

0050 These values serve as an indiex which shows bright as a whole in the field where the pixel 
by which the sample was carried out belongs being a thing, and whether it is dark. For 
example, all show that it is dark that the input brightness value when reaching a value with a 
distribution function with the large rate below a certain fixed input brightness value that the 
average is small is small etc. in the field, and it is shown that it is bright in the field in the case 
of reverse. 

0051 The statistical characteristic quantity which is the index of the brightness of these fields is 
offered next to the brightness value amendment parameter calculation section 8. 

0052 A brightness value amendment parameter is a parameter for specifying the input-output 
behavioral characteristics of the amendment converter 3. Therefore, a parameter needs to 
specify the function expressing the above-mentioned input-output behavioral characteristics. 
For example, if a function is a primary function (straight line) and it is an intercept, an 
inclination, and a secondary function, an intercept, a primary multiplier, a secondary multiplier, 
etc. are **, and when it is classified with the input value of width of face with these functions 
and is applied, they are such information for every division. 

0053 Qualitatively, since statistical characteristic quantity shows the brightness in a field, the 
above-mentioned function is set up so that the dark input range may be elongated, and when 
dark, when bright, the above-mentioned function is set up so that the bright input range may 
be elongated. For example, when the inclination of the function of the range where an input 
brightness value is low is made steep when it is shown that statistical characteristic quantity is 
dark when a function is, the thing, i.e., the polygonal line, with which the primary function 
(straight line) continued, and it is shown that it is familiar with reverse, the parameter which 
makes the inclination of a function steep in the range where an input brightness value is high is 
computed. 

0054 Here, in the amendment converter 3, in the input range, I hear that it is expanded that 
the inclination of a function is steep, and there is, and I hear that an input brightness value- 
change range becomes the image which is more rich in gradation nature, and it has it with an 
output brightness value. 

0055 Thus, it was specified by providing the amendment converter 3 with the computed 
parameter, a function, i.e., input-output behavioral characteristics, for the amendment 
converter 3 to amend. 

0056 These input-output behavioral characteristics turn into the property that gradation nature 
should be expanded as mentioned above about a fixed field, i.e., the field which should be 
observed, and the field which has important information. Therefore, this field can be reproduced 
without crushing or a jump. 

0057 Next, the gestalt of the second operation is explained using drawing 4 with drawing 1 . 

0058 Drawing 4 is drawing showing the input-output behavioral characteristics with which it 
was shown on the axis of abscissa, the property, i.e., the input brightness value, of the 
amendment converter 3, and the output brightness value was shown on the axis of ordinate. As 
shown in this drawing, the. input-output behavioral characteristics which are the amendment 
transfer characteristic are continuous, and are linear compression extension properties that an 
inclination changes for every input range of a certain. 

0059 That is, an input is linearly compressed in the range shown with 0 to 42a value, and it is 
linearly elongated in the range expressed with 42b value from 42a value, and is linearly 
compressed above 42b value. About these, extent of compression and extension can be 
discerned as compared with the linear characteristic shown in the direction of slant with the 
broken line from the zero. 

0060 This setting out corresponds with the brightness of this fixed field that statistical 
characteristic quantity shows, it will be a part corresponding to the brightness value to which 
the range expressed with 42b value from 42a value among these properties occurs frequently 
to the fixed field which should be observed, if more bright, both 42a and 42b will consider as 
size, and if dark, both 42a and 42b will be taken as smallness. Thereby, since a dynamic range 
is expanded about the fixed field, an image without crushing or a jump can be obtained. 
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0061 Moreover, by considering as a linear property continuous in this way, the number of the 
parameters which specify a function can be made, into the minimum, and a burden can be made 
small about both parameter calculation and amendment conversion. 

0062 As a parameter which specifies input-output behavioral characteristics, it can give 
uniquely by intercept 41a shown in drawing 4 , inclination 40a, range 42a, inclination 40b, 
range 42b, and inclination 40c, for example. If required for these calculation, the value of 41b 
and 41c can also be used. That is, the input-output behavioral characteristics of the amendment 
converter 3 are prescribed by by computing the above-mentioned parameter from the statistical 
characteristic quantity obtained in the statistical characteristic quantity calculation section 7, 
and being provided as the amendment transfer characteristic to the amendment converter 3. . 

0063 0 to 42a value turns into a 41a value +40a value x input brightness value, 42a value to 
42b value becomes 41b value. +40b value x (input brightness value-42a value), and the input 
output conversion of the amendment converter 3 becomes 41c value +40c value x (input 
brightness yalue-42b value) above 42b value so that clearly from drawing 4 . 

0064 In addition, when each value of 40a, 40b, and 40c expresses each value of 2 bits, and 
41a, 41b and 41c, and each value of 42a and 42b by 8 bits with equipment actual about these 
values, respectively, the balance of a required amendment property on. implementation is good. 

0065 Moreover, not only three straight lines like drawing 4 but the thing considered more as 
the straight-line approximation more near a S character curve by many straight lines is possible 
for a continuous linear property. 

0066 Although the optionality of amendment, such as it not being conspicuous and carrying out 
the unnaturalness of the boundary line of an amendment property, improves since extent of 
compression extension can be set up more finely when using many straight lines, on the other 
hand, the increment in parameter calculation hardware or software is caused. Therefore, it is 
desirable to choose by at how much cost it counts upon amendment what of optionality and 
effectiveness. . . 

0067 Next, the gestalt of the third operation is explained. 

0068 As mentioned above, about the brightness value of each pixel belonging to the fixed fieid 
which the statistical characteristic quantity calculation section 7 receive from the screen 
sampling in drawing 1 , and the fixed field extract section 6, how to look at all the bits express 
with digital value, and carry out counting of the partition opium poppy frequency, in case 
counting of the frequency be carry out, and the approach of carry out counting of the partition 
opium poppy frequency by a number of bits of a high order, i.e., a certain range width of face, 
can be consider. 

0069 Although the direction, which carries out counting of the frequency by finer input range 
width-of-face setting out improves since felicity's of amendment will use much information, on 
the other hand, the increment in characteristic quantity calculation hardware or software is 
caused. That is, a cost merit may arise to make frequency distribution and its distribution 
function for every a number of bits of a high order, i.e., a certain range. So, with the gestalt of 
this operation, we decided to use the frequency distribution for every brightness value range 
made into statistical distribution, or its distribution function. 

0070 Next, the gestalt of the fourth operation is explained using drawing 6 R> 6 with drawing 
1 . 

0071 Three drawings on drawing 6 (a), (b), and (c) are drawings showing Examples 31, 32, 
and 33 of the frequency distribution in the statistical characteristic quantity calculation section 
7, and when (a) is the brightness whose fixed field (b) is whenever middle when bright in a 
fixed field, (c) is a case dafk in a fixed field. As shown in drawing 6 as statistical characteristic 
quantity from these frequency distributions 31, 32, and 33, the average of an input brightness 
value is computed. 

0072 The average is sent to the brightness value amendment parameter calculation section 8, 
and the brightness value parameter calculation section 8 computes the input brightness value 
range which should be elongated. It is made for this calculation to serve as a certain fixed 
range which includes the average as a core mostly. It is because the brightness value near the 
average can conclude that it is occurring frequently most and serves as near the frequent 
appearance brightness value of a fixed field. 

0073 That is, the input-output behavioral characteristics of the amendment converter 3 which 
was able to give this parameter become like 61, 62, and 63 of three drawings under drawing 6 
( a )/ (b), and (c), respectively. By referring to drawing of these upper and lower sides, in the 
range in which both input brightness values occur frequently, the amendment converter 3 
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becomes the input-output behavioral characteristics elongated so that clearly. Therefore, the 
rich display of gradation nature can be obtained about the fixed field which has the important 
information which should be observed. 

0074 In addition, whenever the screen the property of the amendment converter 3 changes 
with the computed averages continuously including the case of the three above-mentioned 
examples 61, 62, and 63, and a sample is carried out a screen by screen sampling is updated, 
it may change every moment. 

0075 Next, the gestalt of the fifth operation is explained using drawing 7 R> 7 with drawing 1 . 

0076 Three drawings on drawing 7 (a), (b), and (c) are drawings showing Examples 31, 32, 
and 33 of the frequency distribution in the statistical characteristic quantity calculation section 
7, and when (a) is the brightness whose fixed field (b) is whenever middle when bright in a 
fixed field, (c) is a case dark in a fixed field. From these frequency distributions 31, 32, and 33, 
it is fixed respectively as statistical characteristic quantity, and 77 values which are the same 
values, 78 values, and the rate that the pixel of 79 or less values occupies are computed. 

0077 That is, since it is 74a sections which frequency distribution 31 consist of all pixel 
74a+74b, and show the pixel of 77 or less values with a slash among those, the rate is 
computed by 74 a pixel number/(74 a pixel number +74 b pixel number). Whenever middle , 
in the case of brightness, (b) and when dark, it is similarly computed by 75a, 75b, 76a, and 
76b about (c). 

0078 The computed value serves as an index bright in the fixed field, or dark so that clearly 
from drawing 7 . 

0079 Then, a calculation value is sent to the brightness value amendment parameter 
calculation section 8, and the brightness value parameter calculation section 8 computes the 
input brightniess value range which should be elongated. This calculation is made as elongate / 
in such high level that a value is small . It is because it can conclude that such a large 
brightness value that a calculation value is small is occurring frequently and near a frequent 
appearance brightness value is elongated. That is, the input-output behavioral characteristics of 
the amendment converter 3 which was able to give this parameter become like 71, 72, and 73 
of three drawings under drawing 7 (a), (b), and (c), respectively. By referring to drawing of 
these upper and lower sides, in the range in which both input brightness values occur 
frequently, the amendment converter 3 becomes the input-output behavioral characteristics 
elongated so that clearly. Therefore, the rich display of gradation nature can be obtained about 
the fixed field which has the important information which should be observed. 

0080 In addition, whenever the screen the property of the amendment converter 3 changes 
with the computed values continuously including the case of the three above-mentioned 
examples 71, 72, and 73, and a sample is carried out a screen by screen sampling is updated, 
it may change every moment. 

0081 Moreover, the 77 above-mentioned values, 78 values, and 79 values are made into the 
fixed value/ and also they can carry out selection setting out from the user setting-out section 
5. 

0082 Furthermore, another example is explained. 

0083 the above is statistical — characteristic quantity — even calculation of the rate of the 
number of pixels below a certain brightness value is performed similarly, and it judges after it 
whether this is located in which the rank as compared with two or more of a certain threshold 
level values. 1 of two or more input-output-behavioral-characteristics patterns which have by 
this the sequentially which the amendment converter 3 prepared beforehand is chosen. 

0084 That is, it is the case where it is made to correspond when restricting the number of 
conversion pallets for amendment conversion of the amendment converter 3. In this case, the 
burden of the hardware of the amendment converter 3 and software is mitigable. 

0085 It is this case and the flow of actuation in the case of making a fixed field into the fixed 
area of a screen is shown in drawing 13 by reference. That is, it becomes like step 131 to the 
step 135 of this drawing. 

0086 Next, the gestalt of the sixth operation is explained using drawing 8 R> 8 with drawing 
1 * 

0087 Three drawings on drawing 8 (a), (b), and (c) are drawings showing Examples 31, 32, 
and 33 of the frequency distribution in the statistical characteristic quantity calculation section 
7, and when (a) is the brightness whose fixed field (b) is whenever middle when bright in a 
fixed field, (c) is a case dark in a fixed field. The input brightness value when reaching the value 
which has the distribution function of frequency as shown in drawing 8 as statistical 
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characteristic quantity from these frequency distributions 31, 32, and 33 is computed. In this 
example, a certain value js 50%. 

0088 A calculation value is sent to the brightness value amendment parameter calculation . 
section 8, and the brightness value parameter calculation section 8 computes the input. . . 
brightness value range which should be elongated. It is made for this calculation to serve as a 
certain fixed range which includes said calculation value as a core mostly. It is because the. 
brightness value near a calculation value can conclude that it is occurring frequently most and 
serves as hear the frequent appearance brightness value of a fixed field. 

0089 That is, the input-output behavioral characteristics of the amendment converter 3 which 
was able to give this parameter become like 81, 82, and 83 of three drawings under drawing 8 
(a), (b), and (c), respectively. By referring to drawing of these upper and lower sides, in the 
range in which both input brightness values occur frequently, the amendment converter 3., 
becomes the input-output behavioral characteristics elongated so that clearly. Therefore, the 
rich display of gradation nature can be obtained about the fixed field which has the . important 
information which should be observed. 

0090 In addition, whenever the screen the property of the amendment converter 3 changes 
with calculation values continuously including the case of the three above-mentioned examples 
81, 82, and 83, and a sample is carried out a screen by screen sampling is updated, it may 
change every moment. 

0091 Moreover, the value with the above is made into the fixed value, and also it. can carry out 
selection setting out of the 50 etc.% etc. from the user setting-out section. 5. 

0092 Next, still more nearly another example is explained using drawing 3 with drawing 1 . 

0093 Three drawings on drawing 3 (a), (b), and (c) are drawings showing Examples 31, 32, 
and 33 of the frequency distribution in the statistical characteristic quantity calculation section 
7, and when (a) is the brightness whose fixed field (b) is whenever middle when bright in a 
fixed field, (c) is a case dark in a fixed field. The input brightness value when reaching the value 
which has the distribution function of frequency as statistical characteristic quantity from these 
frequency distributions 31, 32, and 33 is computed. In this example, as for a certain value, an 
input brightness value is computed corresponding to 3% and 97% of those with two, and each. 

0094 A calculation value is sent to the brightness value amendment parameter calculation 
section 8, and the brightness value parameter calculation section 8 computes the input 
brightness value range which should be elongated. This calculation is made considering a value 
point as an upper limit a minimum and 97% in a value point 3%. It is because the brightness 
value between these two calculation values serves as range near the frequent appearance 
brightness value of the fixed field which it can conclude that it is occurring frequently most and 
should be observed. 

0095 That is, the input-output behavioral characteristics of the amendment converter 3 which 
was able to give these parameters become as it is shown in three drawings under drawing 3 
(a)/ (b), and (c), respectively. 

0096 By referring to drawing of these upper and lower sides, in the range 34b, 35b, and 36b in 
which both input brightness values occur frequently, the amendment converter 3 serves as 
input-output behavioral characteristics elongated, and it becomes the input-output behavioral 
characteristics compressed in the other range 34a, 35a, 36a, 34c, 35c, and 36c so that clearly. 
Therefore, the rich display of gradation nature can be obtained about the fixed field which has 
the important information which should be observed. 

0097 Moreover, by this approach, since the upper limit minimum which should be elongated is 
set up independently, as compared with the gestalt of the operation explained above, there is 
the description which can set up appropriately the range which should be elongated according 
to an image. 

0098 In addition, whenever the screen the property of the amendment converter 3 changes 
with calculation values continuously including the case of the three above-mentioned examples, 
and a sample is carried out a screen by screen sampling is updated, it may change every 
moment. 

0099 Moreover, the value with the above is made into the fixed value, and also it can carry out 
selection setting out of 3%, the 97 etc.%, etc. from the user setting-out section 5. 

0100 Next, the gestalt of the seventh operation is explained using drawing 9 R> 9 thru/or 
drawing 12 with drawing 1 . Above, the input-output behavioral characteristics of the 
amendment converter 3 were described focusing on the case where it changes with change of 
the parameter offered continuously. In this case, the conversion pallet which the amendment 
converter 3 should prepare is needed as it corresponds to the numeric value of the parameter 



file://C:\pdf\MTJP2000307896.htm 



2005-11-10 



PatentOrder MT 



Side 1 Oaf 16 



which may change. 

0101 Therefore, the facility burden of the hardware and software will become big. 

0102 So, with the gestalt of this operation, the conversion pallet which the amendment 
converter 3 prepares was used as the input-output-behavioral-characteristics pattern of 
plurality (four for example, ) with the sequentiality prepared beforehand. 

0103 The example of input-output behavioral characteristics in these four is shown in drawing 

9 . It is the input-outputrbehavioral-characteristics pattern which should be applied in order of 
(a) of this drawing, (b), (c), and (d) when a fixed field is a bright brightness value. 

0104 That is, it is the property elongated in the dark range in order of properties 91, 92, 93, 
and 94 from the bright range. 

0105 Thereby, the facility burden of hardware and software is substantially reducible. 

0106 For example, it is the case where the number of pixels of a fixed field is 24768 pixels of 
172x144, and when making the rate of the number of pixels below a certain reference value 
into statistical characteristic quantity (in the case of a response in claim 5), it considers as the 
selection property of the conversfon pallet of the amendment converter 3 as shown in drawing 

10 . Thereby, although texture is coarse, the amendment conversion according to the 
brightness value of a fixed field is possible for it. 

0107 The granularity of this texture can cause a side effect, when the number of pixels below a 
certain reference value produces a temporal response like 120 shown in drawing 12 . That is, it 
is because the input-output-behavioral-characteristics pattern chosen changes frequently in 
time when the number of pixels is computed later on in time amount before and behind the 
change value of 18576 pixels, so a flicker of the display screen is made to produce. This is the 
same before and after other change values. 

0108 then, this operation gestalt— setting — the change of an input-dutput-behavioral- 
characteristics pattern — a hysteresis characteristic — having — change ** — it was made like. 

0109 For example, if it is the number of pixels of the same example as the above, it will 
consider as selection of the amendment transfer characteristic as shown in drawing 11 . That is, 
when the number of pixels below a certain brightness value computed passes and carries out 
the upper line of 7076 pixels, 14152 pixels, and the 21228 pixels, as shown in this drawing (a), 
selection changes, and when the number of pixels below a certain brightness value computed, 
on the other hand, passes and carries out descending of 17690 pixels, 10614 pixels, and the 
3538 pixels, as shown in this drawing (b), selection changes. 

0110 This gets mixed up the number of pixels from which selection changes, and since the 
amendment transfer characteristic chosen even if the number of pixels below the brightness 
value which has followed time amount is computed does not change frequently, it can prevent a 
flicker of a screen. 

0111 Moreover, only when the number of pixels below a certain brightness value computed 
turns into the number of pixels which should be changed in succession be / it / what screen 
sampled besides the approach of giving a hysteresis characteristic to the change of an input- 
output-behavioral-characteristics pattern, the approach of supposing that an input-output- 
behavioral-characteristics pattern is changed can also be taken. 

0112 Next, another example is explained with reference to drawing 2 with drawing 1 . 

0113 The dynamic image from the other party led to a screen sampling and the fixed field 
extract section 6 changes from the transceiver section 1 every moment like 20a to 20e of 
drawing 2 . A screen is sampled for every fixed time amount, and the sample screen 21 is taken 
out from this inside. 

0114 With the gestalt of this operation, the field 22 of a face is extracted from this sample 
screen 21 as a fixed field. It is because the fields 22 of a face are the field which should be 
observed most, and a field which has important information for a sink. 

0115 Although that profile extract is required for the extract of this face field, it is possible for 
that to use various kinds of profile extract approaches. Since it is possible to apply various kinds 
of profile extract approaches, it omits about the detail here. 

0116 Next, another example is explained with reference to drawing 5 with drawing 1 . 

0117 Although in the above-mentioned case the field of a face is extracted as a fixed field, 
with the gestalt of this operation, it decided to make into a fixed field the central field 51 where 
the sample screen 21 was fixed. It is because the face of the partner who should observe near 
the center of a screen most in a device like a TV phone is located in many cases. 

0118 It becomes possible to enable this to lose the burden of hardware like the extract of a 
face field, and software, and to obtain a big cost merit. 

0119 Moreover, the above-mentioned fixed field is made into the fixed fixed field, and also it 
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can carry out selection setting out from the user setting-out section 5. 
0120 

Effect of the Invention Since amendment conversion is carried out according to claim 1 and 
this invention according to claim. 8 so that gradation nature may be expanded about a part to 
observe most among picture signals, and the part which has important information as explained 
in full detail above, crushing, and the image processing system and the image-processing 
approach to which fly and amendment is dynamically applied to a picture signal that there is 
nothing are realizable. 

0121 Moreover, according to this invention according to claim 2, the input-output behavioral 
characteristics to which said brightness value amendment parameter was applied are 
continuous, and since it is the linear compression extension property that an inclination changes 
for every input range of a certain, it can calculation-pay of a brightness value amendment 
parameter , and they can reduce the hardware magnitude for carrying out amendment 
conversion. 

0122 Moreover, according to this invention according to claim 3, since said statistical . 
distribution is the frequency distribution (histogram) for every brightness value range of a 
certain, or its distribution function, it can reduce the burden of statistical characteristic quantity 
calculation. 

0123 Moreover, according to this invention according to claim 4, since said statistical 
characteristic quantity is the average, it can reduce the burden of statistical characteristic 
quantity calculation. 

0124 Moreover, according to this invention according to claim 5, since said statistical 
characteristic quantity is a rate below a certain fixed brightness value, it can reduce the burden 
of statistical characteristic quantity calculation. 

0125 Moreover, according to this invention according to claim 6, since said statistical 
characteristic quantity is a brightness value when reaching a value with a distribution function, 
it can reduce the burden of statistical characteristic quantity calculation. Moreover, since the 
range in the input-output behavioral characteristics of amendment conversion which should be 
elongated can be set as an upper limit and minimum independence, the more suitable 
amendment transfer characteristic can be acquired. 

0126 Moreover, according to this invention according to claim 7, the input-output behavioral 
characteristics to which said brightness value amendment parameter was applied are 1 of two 
or more input-output-behavioral-characteristics patterns with the sequentiality prepared 
beforehand, and since said means which carries out amendment conversion carries out 
amendment conversion of said dynamic-image signal with said input-output behavioral 
characteristics which have a hysteresis characteristic and change with application of said, 
brightness value amendment parameter, it can reduce the magnitude of the hardware for 
amendment conversion, and software substantially. Moreover, since it is switched with a 
hysteresis characteristic, the side effect by amendment conversion like a flicker of the display 
screen can be prevented. 

0127 Furthermore, instead of being switched with a hysteresis characteristic, when the 
condition that it should switch carries out multiple-times continuation, the side effect by 
amendment conversion like a flicker of the display screen can be prevented also in this case by 
supposing that it switches for the first time. 



Brief Description of the 'Drawings 

Drawing 1 Drawing showing the gestalt of operation of the first of this invention. 

Drawing 2 The explanatory view of the functional example of a screen sampling and the fixed 

Field extract section 6. 

Drawing 3 The explanatory view of the gestalt of operation of the sixth of this invention. 
Drawing 4 The explanatory view of the gestalt of operation of the second of this invention. 
Drawing 5 The explanatory view of another functional example of a screen sampling and the 
fixed field extract section 6. 

Drawing 6 The explanatory view of the gestalt of operation of the fourth of this invention. 
Drawing 7 The explanatory view of the gestalt of operation of the fifth of this invention. 
Drawing 8 The explanatory view of the gestalt of another operation of the sixth of this 
invention. 

Drawing 9 The explanatory view of the gestalt of operation of the seventh of this invention. 
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Drawing 10 The explanatory view of the gestalt of operation of the seventh of this invention. 
Drawing 11 The explanatory view of the gestalt of operation of the seventh of this invention. 
Drawing 12 The explanatory view of the gestalt of operation of the seventh of this invention. 
Drawing 13 The flow chart of processing of fifth another operation gestalt of this invention. 
Description of Notations 

1 Transceiver Section 

2 Image Incorporation Section 

3 Amendment Converter 

4 Image Display Section 

5 User Setting-Out Section 

6 Screen Sampling and Fixed Field Extract Section 

7 Statistical Characteristic Quantity Calculation Section 

8 Brightness Value Amendment Parameter Calculation Section 
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Drawing 12 
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